[2-D-NMR study of the conformation characteristics of toxin 3 from Naja naja siamensis venom].
The spatial structure of "long" toxin 3 Naja naja siamensis in solution has been studied by methods of two-dimensional (2D) 1H NMR spectroscopy. The individual signal assignments for 67 out of 71 residues and analysis of nuclear Overhauser effects between distinct protons of the molecule allowed the comparison of the toxin 3 conformations at different pH values and temperatures. It was shown that the deprotonated imidazole ring of His22 residue (at pH greater than or equal to 7,5) is surrounded by the side chains of Cys17, Pro18, Val23, Cys24, Cys45, Ala46 and Thr48 residues. On the contrary, the protonated imidazole ring of His22 (at pH less than 4,0) is exposed into solvent. Ionization of His22 is accompanied by a change in the Tyr25 aromatic ring orientation and affects the conformational mobility of the Cys17, His22, Cys45 and Ala47 side chains. The revealed conformational features of toxin 3 in solution are discussed in connection with the differences between "long" and "short" neurotoxins in the kinetics of their binding to acetylcholine receptor.